Assessing the character of the rhBMP-2- and vancomycin-loaded calcium sulphate composites in vitro and in vivo.
The treatment of contaminated and infected bone defects remains an intractable problem and the ideal approach is to control infection and repair the bone defect at the same time. Thus, developing an osteoconductive bone graft composite with antibiotic and growth factor release capabilities as well as osteogenesis-matched degradation properties is necessary. A new calcium sulphate composite consisting of vancomycin and rhBMP-2 was developed, and the present study assessed its efficiency in vitro and in a rabbit tibial defect model. Firstly, we detected the bioactivity of rhBMP-2 released from the composites by ALP assay in vitro. Then, the released vancomycin in bone tissue within 1 cm from implanted site was detected by HLPC at 1, 3, 5, 7, 14, 21 and 28 days after implantation. The rhBMP-2 concentration of tissues around the defects was also detected by ELISA. Histomorphometry and histomorphometrical analysis at 5, 14 and 28 days post-implantation was done for assessing its osteoinductivity for bone defects. The results showed rhBMP-2 was still active in vitro at 29 days. In vivo, the composite released an initial bolus of vancomycin and rhBMP-2 to the bone followed by gradual release for more than 14 and 21 days, respectively. The histomorphometry indicated that the composite significantly augmented new bone formation in the defect compared to the control. This composite may be a potential therapeutic agent for contaminated or infected bone defects due to its concomitant osteoinductive and antibiotic properties.